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Introduction
In discussing the strategies to regulate particulate material, especially at the workplace, one has to consider the two approaches usually applied. One is the evaluation of the carcinogenic potential, the other is the setting of an air control level.
Evaluation of hazards and risks of dusts including man-made mineral fibers (MMMF) by the different European expert groups and authorities varies greatly (1) (2) (3) . In Germany a fibrous dust that contains critical fibers (as defined in "Germany') is considered a potential carcinogen. Other countries may consider carcinogenic only those fibers for which positive inhalation studies in animals are available. This is the major reason for differences among countries and/or regions in the hazard identification and risk assessment of dusts, especially of MMMF, in addition to insufficient information on the mechanisms involved. Current European classifications are discussed below.
Classification of Carcinogens
Different national and international bodies classify carcinogenic compounds on the basis of their carcinogenic potential ( Figure  1 ). In general there is differentiation among carcinogens: there are human carcinogens, for which there is sufficient evidence from epidemiologic data; animal carcinogens, positive in studies in animals; and suspected carcinogens, which require further information for a final decision (4) (5) (6) . There are proposals, however, to include the improved understanding of carcinogenic mechanisms in the classification, e.g., to differentiate between genotoxic and nongenotoxic carcinogens (7) . For the latter, no observed effect level (NOEL) may be identified, below which no effects occur. Carcinogenicity of MMMF might be considered to have a threshold if this effect is due exclusively to the formation of reactive oxygen species. As long as no increase in reactive oxygen DNA-adduct formation is detectable, no carcinogenic effect may be expected. Impairment (20) . Both types of fibers showed negative results in the intraperitoneal test and low durabilities in the organism (Table 3) .
The AGS reevaluates and usually approves the proposals of the MAK Commission. These become legal after being published by the Federal Minister of Labor in Bundesarbeitsblatt. The AGS sets OELs for carcinogens by considering available This is based on the observation that the content of A1203 affects the durability of a mineral fiber (21) . A high content ofA1203 correlates with high durability of a fiber. (2) . DECOS evaluated the carcinogenic potency of MMMF at the OEL (Table 6 ). For glasswool fibers, DECOS used the rat study of LeBouffant et al. (22) , which showed that a 12-to 24-month exposure of respirable glasswool fibers at a concentration of 5 mg/m3 induced an alveolar macrophage reaction with a slight septal fibrosis. The effect was related to the duration of the exposure and tended to diminish after the exposure stopped. Applying a safety factor of 10 to this exposure concentration to account for the extrapolation from animal to man and for intraindividual variations, an OEL of 0.5 mg/m3 (4.8 fibers/ml) for respirable glasswool fibers has been proposed (Table 6 ).
There are many physical and chemical similarities between special-purpose glass fibers and glasswool fibers. No human data are available. Animal data showed that 332 respirable fibers/ml induces an effect (irritation and inflammation of the nasal mucous membranes) level. For this reason, DECOS proposed a safety factor of 50 for special-purpose fibers, 10 for the interspecies variation, and 5 for taking an effect level as the starting point (Table 6) .
Because DECOS considers the nature of the critical effects of the MMMF of rockwool, slagwool, glasswool, and special-purpose fibers to be very similar, it recommends an equal OEL of 3 respirable fibers/ml for these fibers. This is based on the lowest figure of 3.3 fibers/ml for rockwool.
DECOS considers refractory ceramic fibers, which do not exclude fibers of silicon carbide and silicon nitride, to be carcinogenic on the basis of positive long-term inhalation studies in rodents. Two approches have been used to set an OEL. Assuming a 
Role ofChemical Composition
The release of ions, such as iron, attached to the material or during solubilization may contribute to toxic effects (29) . A better understanding of the role of these factors in fiber toxicity will gready improve the understanding of mechanisms involved.
Much information on these aspects is already available and has been presented during this symposium. Unfortunately, most of the information is qualitative and usually describes effects at very high exposure concentrations to unequivocally observe the effect. Such information will become useful for toxicologic evaluation when additional data on the dose response is available for understanding the susceptibility of the biologic system to toxic stress and possibly for identifying an NOEL.
